Minimal sequence requirement of thrombin receptor agonist peptide.
A site-specific proteolytically generated neoamino terminus of the thrombin receptor having a sequence SFLLRNPNDKYEPF- has been reported to be a functional ligand of the receptor. This discovery raises question on the precise structural requirements of the "tethered ligand" responsible for receptor activation and signal transduction. By examining the agonist activity of a panel of synthetic sequence analogues of thrombin receptor agonist peptides (TRAP) on human platelet aggregation, we determined that the minimal sequence of the human platelet thrombin receptor ligand is SFLL-amide (TRAP1-4, EC50 = 300 uM). An extension of TRAP1-4 by an additional Arg-Asn segment yielded the most potent agonist among the series (TRAP1-6, EC50 = 1.3 microM). Based on the structure-activity relationships, we hypothesized a model of the ligand-binding site of the human platelet thrombin receptor that accommodates a hexapeptide structure. TRAP1-6, when administered intravenously, induced marked intravascular platelet aggregation in the anesthetized guinea pigs.